Abstract: Measuring real-world impact is vital for demonstrating the success of a project and one of the most direct ways to justify taxpayers' contributions towards public funding. Impact reporting should identify and examine the potential positive and negative consequences of the continuing operations of a proposed project and suggest strategies to expand, further develop, mitigate, avoid or offset them. Designing a tool or methodology that will capture the impact of collaborative research and innovation projects related to sustainability requires input from technical experts but also from experts in the domains of survey design and communication. Without survey design insights and testing it can be very difficult to achieve unambiguous and accurate reporting of impacts. This paper proposes six key recommendations that should be considered for those monitoring projects when identifying metrics and designing a sustainability impact report. These recommendations stem from a series of in-depth interviews about sustainability and innovation impact reporting with research project co-ordinators in the process industries (e.g., cement, ceramics, chemicals, engineering, minerals and ores, non-ferrous metals, steel and water sectors). Our results show that factors such as ambiguous terminology, two-in-one questions, the stage of the project, over-hypothetical estimates, inadequate formats and alternatives and lack of guidelines can negatively influence the data collected in usual project monitoring activities and jeopardise the overall validity of the reporting. This work acts as a guideline for those monitoring to improve how they ask for impact data from projects, whether they are introducing new impact metrics or evaluating existing ones.
Introduction
Sustainability is high on the political agenda worldwide. More than 190 countries have recognised the need to accept greenhouse gas (GHG) emissions mitigation and adaptation policies [1] . Various stakeholder groups are putting pressure on organizations to become more sustainable [2] [3] [4] and governments are passing legislation requiring public disclosure of environmental data (e.g., the Netherlands, Japan, New Zealand: [5, 6] ). How successful the process of implementation is will depend to a large extent on how well it is understood by policy makers [7] and how well we can accurately demonstrate the impact of such policies [8] .
Process industries, which are responsible for producing essential materials such as cement, glass, steel and chemicals, account for more than 50% of global industrial CO 2 emissions [9] . In an ideal industrial scenario, we would be able to measure a wide-range of sustainability metrics that would help us reshape existing policies and redirect efforts into areas that are falling behind. However, in reality, sustainability metrics are often ignored or under-reported in contrast to business-related metrics [10] .
Process industries are vital for society, making the materials and products that we need (e.g., underpinning the construction and transport sectors). However, processing the raw materials Sustainability 2019, 11, 1718 2 of 21 can be energy and resource intensive. Operating now as a contractual public-private partnership (PPP) under the EU Horizon2020 framework programme, the SPIRE initiative-Sustainable Process Industry through Resource and Energy Efficiency-was launched in 2012 as an alliance of eight sectors of the European processing industries (cement, ceramics, chemicals, engineering, minerals and ore, non-ferrous metals, steel and water). The SPIRE PPP is tasked with delivering projects that have potential to achieve:
• a reduction in fossil energy intensity of up to 30% from the levels then current by 2030; • a reduction of up to 20% in non-renewable, primary raw material intensity compared to current levels by 2030; • a reduction of greenhouse gas emissions by 20% below 1999 levels by 2020, with further reductions up to 40% by 2030 [1] .
The sectors united under SPIRE include more than 450,000 individual enterprises, provide jobs for 6.8 million employees and generate annually more than € 1.600 billion in turnover. A. SPIRE refers to the European Association that manages and implements the SPIRE PPP and, with particular reference to this paper, also collates and publicises the outcomes of research and development projects funded by the EU under the SPIRE initiative. Each year, project coordinators are asked to complete an annual SPIRE PPP questionnaire about the impact of their project. SPIRE is contractually obliged to report and deliver on Key Performance Indicators (KPIs) by the European Commission. KPIs are a quantifiable measure used to evaluate the success of a programme in meeting previously specified criteria. These questionnaires are a means of getting the data to report on the KPIs. A. SPIRE and the European Commission (EC) use this data to inform future decisions related to similar initiatives and publish a report. Usually such reports are used for dissemination and communication of the results, training purposes, demonstrating the added value of the network to the EC and by all the partners for both internal and external evaluation and justifying the taxpayers' contributions [11] . The aim of this paper is to present six most common issues that should be considered for those monitoring projects when identifying metrics and designing an impact report that includes sustainability measures. In the following sections, we present an overview of literature related to impact reporting and introduce the current study.
Impact Reporting
Measuring real-world impact is important for demonstrating the success of a project and one of the most direct ways for justifying taxpayers' contributions, not only within SPIRE but more broadly. Impact reporting should identify and examine the potential positive and negative consequences of the continuing operations of a proposed project and suggest strategies to expand, further develop, mitigate, avoid or offset them [12] . The question of whether to report sustainability metrics is no longer an issue [13] . Manes-Rossi et al. [14] in their analysis on sustainable reporting showed there is already a high level of compliance by large European companies who are following the most recent European Union Guidelines about non-financial information. Therefore, the focus should be on reporting and how to demonstrate the impact accurately and consistently [15, 16] . Reporting at company or organisation level, rather than project level, aims to focus more on informing decision-making process of external stakeholders [17] , legitimation [18] , reputational enhancement [19] and marketing [20] . The common practice among companies is to produce annual reports composed of various indicators of progress and success [21] . KPMG in their International Surveys showed the development of sustainability practices of multinational corporations, including their policies, targets and features of their environmental management systems, since 1993 [22] . Reporting impact on the project level might require different types of metrics and analysis in order to demonstrate the progress of specific projects while reporting at the company level might use other methodologies in order to aggregate the impact of each of the projects to evaluate the overall progress of the organisation. Whether at company or project level, there is still very limited agreement on how to go about the process of impact reporting, both the approach adopted towards identifying impact and the specific SAMT ("Sustainability assessment methods and tools to support decision-making in the process industries") is a European project that focused on increasing integration of sustainability assessment methods in decision making by reviewing and making recommendations about potential methods, tools and indicators for evaluating sustainability in the process industry [26] 4.
SPRING ("Setting the framework for the enhanced impact of SPIRE projects") is a European project that aims to enhance the uptake of new and novel systems and technologies for improving resource and energy efficiency in the EU process industries by focusing on the needs and barriers of industry-based decision-makers. It is the project from which this paper originates [27] .
Other attempts have also been carried out via the Global Reporting Initiative, together with the United Nation Environment Program, to support organisations to better explain and articulate their impact in the domain of sustainability [17, 28] .
In parallel with the variety of views on what impacts to report and how, there is a correspondingly wide range of tools developed for reporting impact. These tools measure different aspects of sustainability and range from qualitative screening tools to online tools for assessing the social impacts of supply chains and through to quantitative assessment tools for carbon or water footprints [10, 14] .
Types of Metrics
Sustainability goes beyond just environmental factors and includes other factors such as economic and social. Projects that are developed to improve sustainability focus on improving one or more of these factors. Impact assessments of these projects are necessary to understand the potential scale of the improvements and the trade-offs required. SPIRE has KPIs defined by the European Commission to serve as metrics to track the progress of those projects. The objective of the KPIs is to highlight and serve as an example for evaluation guidelines of the project that will contribute to performing an impact assessment. The KPIs within SPIRE are divided into two principal groups to facilitate an impact evaluation: Operational KPIs and Sustainability, Innovation and Competitiveness KPIs.
The main focus of the operational KPIs is to evaluate SPIRE as an organizational and funding instrument and its suitability to facilitate the achievement of the SPIRE objectives. For example, operational KPIs include the percentage of proposals reaching the negotiation stage and measurement of the time from submission to project kick-off. The main focus of the Sustainability, Innovation and Competitiveness KPIs, on the other hand, is to evaluate SPIRE in terms of its global contribution to the macro eco-socio-economic picture connected to sustainability, industrial competitiveness and innovation. Examples include the number of patents registered and the number of project reporting evidence of (green) job creation and/or maintaining jobs. This set of metrics aims to provide a practical starting point for businesses across the EU and the world to improve the efficiency of their production processes and products, enabling them to contribute to sustainable development goals.
The European Environmental Agency (EEA) has categorised metrics into a three-level typology: (i) descriptive, (ii) efficiency and (iii) performance [29] . Descriptive metrics aim to explain the current situation. They provide the information, usually the absolute measure, without necessarily the need for its interpretation, which might be difficult for evaluation purposes. Efficiency metrics address the question of how sustainably and efficiently resources are being used in the production of various goods. These metrics should contain information about the quantity of resource involved and about the quantity of productive output generated by that resource. Finally, Performance metrics compare current with desired conditions. They are usually defined relative to a desired objective or target that should be achieved throughout the project duration. Each of these metrics provides different information to funders [30] .
Apart from this typology, there are other important perspectives to consider, such as the indicators proposed by the International Organisation for Standardisation (e.g., environmental, management and operational performance indicators; ISO, 2018). Taken as a whole, over 80% of all metrics reported are descriptive and the remainder is composed of performance (around 13%) and efficiency (less than 5%) metrics. However, such reporting can be time consuming and represents an additional burden on a project or may require specific data that might be difficult to report due to the nature of the project (e.g., energy efficiency indicators when there is more than one facility and more than one type of production taking place). In addition, it does not help that industry often tends to perceive sustainability as an after-thought when they are planning their projects, with technical and short-term economic aspects having priority [10, 31] . Thus, sustainability reporting is often not built into project reporting and other requirements from the outset.
A further exacerbating factor is a commonly occurring tension between the need for funders to have early and definite indications of the success of their funding investment and the reality that many research projects take a considerable time to deliver their payoffs-a problem shared across many sectors and many funders, not just in the process industries. In the case of SPIRE projects this particularly refers to the Technology Readiness Levels (TRL). The TRL gives a precise idea of how close an innovation is to commercial operation (and thus pay-off). The SPIRE projects typically operate in the TRL 5-7 area, with some recent projects going into TRL 8. While such TRLs relate to work beyond the basic (laboratory) level, they are typically still some way from full evidence of large-scale practical application. All this suggests that there is a good case but also a real challenge for sustainability considerations to be embedded thoughtfully, explicitly and earlier in projects and their reporting cycle [32] . Among other things, this would require the identification and use of appropriate sustainability metrics and specific procedures for implementing the impact reporting process-a potentially complex and multi-disciplinary one. In this paper we are not focusing on the types of metrics themselves or the content of the sustainability metrics but rather on the way they are presented in impact reporting. By making impact reporting more consistent we expect that the process of measuring KPIs will be more effectively captured.
Background
This paper builds on the work carried out within the SPRING project and aims to identify the six most common issues that should be considered, especially by research funders, when developing sustainability metrics and designing an impact reporting procedure. These recommendations stem from a series of in-depth interviews about sustainability and innovation impact reporting with research project co-ordinators in the process industries but have wider applicability as well, across a range of industrial sectors. The paper strongly advocates that without survey design insights and testing, regardless of how carefully selected and well-defined the metrics used are, it will be tremendously difficult to achieve the unambiguous and accurate reporting of impacts that funders often require and user groups desire. The interviews were undertaken as part of the SPRING project with the aim of informing the design of future SPIRE PPP questionnaires.
The paper proceeds as follows: Section 2 focuses on the mental model framework and illustrates the research methodology. Section 3 presents the overall findings and discusses specific issues identified in the interviews. Section 4 provides the final recommendations for practitioners in this field. 
Methods

Insights from Survey Design Literature
When trying to report the impacts of individual research projects, a potential problem is the use of terminology and concepts that are difficult for non-specialists to understand (e.g., civil servants, outside stakeholders or even project coordinators themselves if projects span a wide range of specialisms or if the required unit of reporting does not match the scale of the project itself). For example, engineers tend to use the expression "a 100-year flood" rather than talking about a flood that has a 1% chance of happening each year, without understanding that lay people might misinterpret this information so they believe that a flood will only happen on every 100th year exactly [33] .
Thus, designing a procedure that will truly capture and convey the impact of a set of projects in all the ways that potential stakeholders may need requires an effort not only from the engineers who may be directly engaged in the project but also, for example, from experts in domains such as survey design and communication. An overall process that addresses such barriers is the mental models approach for developing more effective communications [34] . This approach begins by identifying what lay people should know about the given topic based on existing literature and recommendations from the experts. It then moves on to conduct in-depth interviews and survey techniques to elicit people's mental models. After that the approach focuses on the differences between the expert and lay mental models. It aims to finish with an evaluation of proposed changes in communications to determine their effectiveness [35] . The importance of such approach has been demonstrated in improving economic surveys [36] , user interface design [37] and e-learning materials [38] . For example, a study on peoples' expectations of inflation showed that asking respondents about 'inflation' is perceived more difficult than asking respondents about 'prices in general' and can lead to lower number of responses [36] . In this paper we are primary focusing on think-aloud interviews that are an integral part of the wider mental model framework. Failing to report data accurately, misunderstanding the instructions or avoiding reporting difficult or unclear metrics might seriously jeopardise the existing efforts of projects like those funded through SPIRE and misinform future decisions made by stakeholders.
It is on this aspect of sustainability impact reporting that the current paper focuses. The survey design literature suggests that small variations in instructions, question wording, response format and question order may have a major effect on respondents' interpretations of the questions as well as their responses (e.g., [39] [40] [41] [42] ). This literature treats questionnaires as a form of communication between researchers and respondents [41] . In order for this communication to be effective, respondents should be able to understand the questions as intended by the researchers and be given the opportunity to provide answers that reflect their beliefs and experiences, which in turn should be understandable to the researchers.
When designing a questionnaire, especially if the issues covered are unfamiliar, ambiguous or sensitive, the survey design literature recommends what are termed "think aloud" or "cognitive" interviews to examine whether respondents interpret questions as intended and how variations in their interpretations may affect their responses [43, 44] . Think aloud interviews are open-ended semi-structured interviews in which people are asked to think out loud while answering survey questions. They are used to highlight any issue that arises during the interviews, not simply the frequency of those issues. Based on previous studies, it is estimated that 15 to 20 interviews are sufficient to identify the most common problems with a typical survey [35] . Think aloud interviews go substantially beyond the standard pilot survey in terms of the depth and richness of the insights provided. For example, Murphy et al. [45] successfully applied think aloud interviews to develop the new patient-reported outcome measure designed specifically for primary care called the Primary Care Outcomes Questionnaire. Similarly, Sooniste et al. [46] used this type of interview as a method to magnify the differences between liars and truth-tellers.
Think-Aloud Interviews
The questionnaire on which this study is based consisted of 31 questions across four different sections (see Table 1 for examples). Its aim was to measure environmental performance as well as economic and social impacts at project level, in coherence with the progress towards project-specific key performance indicators. A sample of 14 project coordinators from different organisations funded within the SPIRE network was interviewed. Participants were asked to think aloud while reading through the questionnaire material and answering the questions, providing detailed feedback about their experience. Because a project coordinator is the key person responsible for reporting the impact of their projects, we have focused on their experience with the questionnaire. In addition, however, we also conducted two interviews with the European Commission and SPIRE network management officials, in which participants discussed the importance of metrics for different stakeholders. This reflects a common challenge when reporting impact. There are many uses of and users of, the information, ranging from projects wishing to report their own outputs through to funders wishing to monitor progress; from projects seeking to convince outside stakeholders to take up their findings through to funders needing to convince their political paymasters that further tranches of funding for the relevant area of work are justified. Tailor the question to the stage of the project.
Q6
Will the project lead to launching any of the following into the market? (i) New product (goods, technology, service);
(ii) new process; (iii) new method Confusion among the options provided.
Offer options that are distinctive and additional examples for each of the choices.
Q9
Please, indicate markets concerned by the functions of the exploitable results described in Table 7 . Indicate current market size (in EUR million) in the EU ________ and outside the EU _______.
Quite complex and hypothetical question.
Provide more guidelines on how to attempt to answer this question for specific project. No.
Participants often reported that they don't know the answer. Specifically, the participants in the think-aloud interviews reviewed their answers to the 2017 SPIRE questionnaire. The four sections into which the questionnaire was divided were: (i) project identification and success stories, (ii) business impact, (iii) environmental impact and (iv) socio-economic impact. For the study, a specific interview protocol was devised that followed the structure of the 2017 SPIRE questionnaire, together with additional evaluation questions. The interviews lasted between 45 min to two hours. They were conducted over the telephone and recorded with verbal consent from the interviewee. Once the section of the interview that covered the survey questions was completed, participants were asked to provide more detailed feedback about the survey as a whole. In this way, we were able to capture detailed feedback and reflections about the existing questionnaire. The interviews were transcribed and the issues participants identified, both about the survey instructions and the survey questions themselves, were analysed. We have independently analysed each of the interviewers' transcripts by mapping the common themes and compiling a qualitative report. This was cross-checked by an independent judge for 20% of the transcript materials to evaluate the consistency and validity of the themes identified. Think-aloud interviews allowed us to identify all the issues that arose through the process of assessing the questionnaire. Based on those issues identified, we have developed a specific list of suggestions that should be considered in order to allow unbiased and efficient impact reporting. These recommendations go beyond the scope of this project and can support policy-makers when constructing any new tool to measure impact or for improving an existing one.
Results and Discussion
We initially discuss the general themes that emerged from the think aloud interviews and their implications for practice. Next, we discuss six specific issues that designers of sustainability impact and similar surveys should consider improving the quality and reliability of the responses they obtain from survey respondents.
Overall Findings
An effective survey design is the result of many decisions that need to fit together and support one another in a way that produces the most accurate and meaningful responses from respondents. The 2017 SPIRE questionnaire that was the focus of the interviews contained 31 questions and each of these was explored in detail with the participants. However, here we will only report the issues that were identified as the most common and that have broader implications for sustainability reporting beyond the immediate confines of the SPIRE exercise. These are the questions shown in Table 1 .
The overall consensus of the project coordinators interviewed was that they would value a quantifiable tool to measure impact. However, they also reported multiple issues in relation to the 2017 SPIRE questionnaire. An initial, exploratory set of interview questions revealed that participants varied in the elapsed time they took to complete the questionnaire, from some respondents taking only 4 h up to others taking several days. Participants used their project proposal, previous deliverables, project reports, previous questionnaires, partners' support and internet resources to provide answers for the questionnaire. When asked about how to improve the questionnaire, participants requested:
• clearer explanations of existing terminology • more question boxes and interval ranges • more specific impact assessment for each exploitable outcome • clearer guidelines in the research funding call while they were preparing the project.
Across participants there was no consensus as to what part of the questionnaire should be the key priority for impact reporting for process industries. Moreover, there were different views as between the European Commission and the indicators they highlight and the project coordinators' views and what they might see as important to report about the impact of their projects. For example, interviews with the European Commission underline the importance of environmental indicators while project coordinators were more focused on business indicators. Current practice in impact reporting is to use an online questionnaire or tool to capture respondents' responses. This also applies to the 2017 SPIRE questionnaire. An important insight, strongly reinforced by our interviews, is that when developing a tailored survey design for such an online questionnaire, the specific features of on-line information gathering (both its advantages and the issues it potentially poses to respondents) need to be considered.
An online platform allows for more flexibility and creativity for both survey designers and respondents. For example, visual design elements can be of significant importance. How a survey is designed and administered should depend on the length and topic of the questionnaire [40] . Longer questionnaires on more complex topics such as reporting sustainability metrics or life cycle assessment indicators might require additional time for respondents. Particularly in this context when respondents are expected to provide a more quantitative response that requires additional effort prior to providing answers, the design and wording of the questions play an increasingly critical role.
The biggest areas of concern raised by both the European Commission and SPIRE was the accuracy of the data, confidence in the results and meaningfulness of the data interpretation. Conducting surveys that reflect the current situation in a project requires developing procedures that minimise different types of error, for example, error of measurement, coverage, sampling or nonresponse error [40] . Reducing survey error means selecting the survey mode or combination of modes that provides appropriate coverage of the specified population and designing an implementation system that encourages respondents to provide thoughtful and honest answers. Not having a full picture of how individual projects have performed on different metrics will jeopardise the ability to convey a true picture of the impact of the research funding initiative as a whole. In particular, if projects that do not share their data achieved only modest or low progress on sustainability metrics such as energy efficiency and resource use, there is danger of the work being under-appreciated.
Finally, the biggest threat for impact reporting is the measurement error that often occurs when a respondent's answers are inaccurate, a complete guess or not measuring what they are supposed to measure. This was particularity highlighted by project coordinators in the interviews. Constructing an on-line questionnaire involves making sure that items are displayed in the same way for every communication format such as different browsers, computers, tablets and other technologies. Keeping display consistent will ensure that measurement error is reduced to a minimum because the survey design literature shows that user-friendly questionnaires have higher response rates [40] . Later in this section, we address those errors of measurement by providing best practices to avoid such mistakes.
Pre-testing the questionnaire is one of the key guidelines for delivering a high quality and effective survey design [47] . The term pre-testing is usually mentioned with respect to conducting a questionnaire with individuals who have certain expertise on a topic or, indeed, any member of the population. This involves asking selected people to complete the questionnaire and report any problems they experience. But what is done can and in appropriate circumstances should, go well beyond simply completing the questionnaire and noting any issues that come to mind. There are real benefits to be had from deploying more sophisticated methods, such as think aloud interviews, behavioural coding, response latency, vignette analysis, formal respondent debriefings, experiments and statistical modelling [48] . Minimally, we would suggest obtaining feedback on a draft questionnaire from a number of people with different levels of knowledge about the topic of the survey. This can be a tremendously valuable input to survey design, particularly when there is a limited time to design and administer the survey. This type of feedback can give a quick insight into the different aspects of an effective questionnaire design, for example, to be sure that questions are measuring what was intended to be measured and that potential technical or vocabulary issues are identified. An initial recommendation here would be to ask at least 3 to 5 people who are not experts in the topic or who were not engaged in designing in the questionnaire. If there is additional time and resources, the next step would be to conduct 15 to 20 think-aloud interviews. This was what was done in relation to the 2017 SPIRE survey and underpins the recommendations that follow. whether to provide additional instructions. In the next section, we discuss and illustrate the six most common issues identified from a series of in-depth interviews as the most likely to jeopardise effective impact reporting.
Specific Issues
Inappropriate Language
On the surface, writing a question may seem like a simple action. However, making sure that appropriate language is used requires special attention. In our think aloud interviews we identified multiple points in the 2017 SPIRE questionnaire where project coordinators did not understand the meaning of a particular concept or question. For example: "Does the project develop high-skilled jobs with new profiles? yes/no" (Q29). Yet the decision to write such a question right away raises a whole set of potential issues. There is a concern that different formats might produce different answers for the same question. Also, is the respondent familiar with the concept of high-skilled jobs with new profiles and is the reader interpreting the questions as it was intended?
Having a professionally constructed questionnaire can be an effective way to establish credibility with respondents. However, there is also a danger that this might lead to the use of complex and technical words and phrases that respondents might struggle with [49] . A recommended rule of thumb in this situation is that when a word exceeds six or seven letters, a shorter and more easily understood word could potentially be substituted [40] . Another common tendency is to use abbreviations or specific jargon familiar to the survey designers such as the European Commission or government agencies; but this might create additional confusion for the respondents-for example, abbreviations such as TRL (Technology Readiness Level). The recommended practice here is always on the first occurrence to use the full name and only subsequently to introduce abbreviations. For later uses of such words or phrases it may be appropriate to replace complex and specialised words with abbreviations but there can still be instances where it is not necessary or even wise. For example, from the think aloud interviews about the 2017 SPIRE survey, GTG (Gate-to-Gate), CTG (Cradle-to-Gate) and CtGv (Cradle-to-Grave) even after having been initially defined and mentioned, were still confusing for respondents later in the survey table. In this case, each of the options sounds relatively similar and abbreviations look fairly similar as well, which led to confusion when trying to provide an answer.
Writing plainly means writing to be understood, using familiar language in a logical presentation. Plain language does not mean dumbing down the content of the questions but rather writing in a way that non-experts in the field can understand. Survey questions might be easier to comprehend when they use shorter everyday words (such as "bleeding") rather than official terminology (such as "haemorrhage") [50] . This can be a particular issue with sustainability topics where respondents can often be an audience with diverse backgrounds and different levels of experience. For example, some people may interpret the "greenhouse effect" as causing local weather changes rather than overall climate change [7] . This was often the case in our interviews, where project coordinators misinterpreted the meaning of concepts from the questionnaire because of their diverse educational background in terms of academic disciplines studied. In designing an effective impact measurement tool, it is important that these variations do not harm the data gathered.
A general guideline for crafting good questions is to use specific and concrete words to explain the concept clearly. A good example from the questionnaire is: "How many SMEs are involved in the project as partners?" (Q3). All respondents clearly understood the question and did not have a problem with providing a numerical answer. It is crucial to make sure that the concepts in the questionnaire are clearly defined and communicated in order to diminish the amount of interpretation required from respondents. To avoid overestimating respondents' level of knowledge and vocabulary, it is recommended to run a pilot-test to identify if there are any difficulties with understanding the content. This recommendation will be elaborated further in the final recommendation (see Section 4).
Sometimes using simple wording can prompt respondents to give different answers. One example of a project that benefited from think aloud interviews was conducted by an interdisciplinary team of economists and a psychologist [47] . This project aimed to improve the inflation expectations questions that are commonly asked on national consumer surveys. The existing survey had been measuring Americans' inflation expectations for more than 50 years [51] , by asking "During the next 12 months, do you think that prices in general will go up or go down or stay where they are now?" followed by the response options "Go up," "Stay the same," and "Go down." Those who responded "go up" or "go down" were then asked to give a specific percentage. The issue was that even in times of relatively stable inflation, survey results showed large disagreements between respondents [52, 53] . The interviews revealed that, while some individuals recognise the "prices in general" wording as referring to "inflation" others thought about their personal price experiences. The follow-up surveys showed that thinking more about personal price experiences when answering questions about expectations for "prices in general" was associated with giving much higher responses [47] . The recommendation in this study was to ask directly about expectations for inflation. Thus, while simpler wording (such as "prices in general") is generally recommended in the survey design literature, it should be noted that sometimes more technical but specific terms (such as "inflation") do a better job at communicating the question designers' intent and reducing respondents' disagreements about what the question means.
One strategy to check survey readability levels is to use language tools. For example, the Flesch-Kincaid Readability formula is commonly used in survey design and risk communication to measures the readability of a text [54] . The general recommendation here is to write at a level that 11-12 year olds can understand. Other sources might include websites like Read-able.com or Readability-score.com that can provide support quickly to estimate the content's reading level by combining results from different reading level indices. Another useful tool is Hemingway Editor that points out complicated sentences, common errors, passive voice and adverbs and reports reading scores.
Two-in-One Questions and Related Biases
The recommendation to ask one question at a time might seem obvious, yet it is surprising how often questionnaires ask questions that contains two components about which respondents might think or feel differently [40] . An example from our interviews is as follows. Respondents were asked to report "if they expect that their project will have impact in terms of job preservation or job creation?" (Q30). Responses options were "Yes and please give estimates" and "No." Respondents found this question particularity difficult to provide an estimate for and also were uncertain for what to provide an estimate if they had both job preservation and job creation to report. As this question is written, it poses a problem for respondents who want to reply only for job creation or just job preservation because these are two related but distinctively different concepts. Questions framed in this way also pose a problem when it comes to interpretation because survey users would not know to which component respondents were referring when they marked "yes" or "no." One possible solution to this problem is to separate both concepts by asking two questions instead. For example: "Do you expect your project to have impacts in terms of job preservation?" "yes" and "no" and "Do you expect your project to have impacts in terms of job creation? "yes" and "no."
Survey questions often consist of multiple parts that work together to produce a high-quality output about the topic of interest. If one part of the question fails or provides a conflicting message with another part, it can undermine the accuracy of the answers provided. Therefore, when creating good survey questions, it is important to understand how each element of the questions conveys meaning independently to the respondent as well as all combined. The wording of the question is one of the most essential parts of crafting a good question. In addition to the question wording itself, additional instructions and definitions or examples that will help respondents to understand the meaning of the question better can also be considered.
Another issue can be asking a question that does not apply to every respondent. For example, in the 2017 SPIRE survey, respondents were asked "are/will you meet resource efficiency targets of the proposal?" (Q23) Response options were "yes," "partially" and "no." If "partially" or "no" was answered, respondents were asked to provide a brief explanation why. The issue with this question is that it assumes that every project has efficiency targets set as a measure of sustainability progress. Also, participants reported that they perceived that they "felt pressure" to answer positively to this question potentially revealing "positive response bias" [55] and that the answer closely depends on the stage of the project. The issue of tailoring the questions to the stage of the project will be discussed further in one of the following recommendations (see Section 3.2.5).
This type of question can be especially damaging when participants are required to enter an answer for every question before they are allowed to advance to the next one. The participant here is faced with two options if this question does not apply to them: (i) consciously enter incorrect or nonsense information or (ii) quit filling out the survey altogether. The analysis of survey data in our study confirmed such a pattern of responses. A good rule of thumb in the situation with this type of question is to first ask: "Do you have an efficiency target in your project?." Depending on their answer, this can then be followed up with another related question. This example illustrates the challenge of crafting good questions that every potential participant will interpret in the way intended and will be able to respond to accurately.
It might be tempting to reduce the number of words in questions by presenting only one side of an issue. For example: "Are/will resource efficiency targets of the proposal be met? Yes/Partially/No" (Q23). A question written in this way implicitly suggests that your project should meet resource efficiency targets. It underlines the "desirable" particularly because the continuation of these proposed options says: "If partially or no, please provide brief explanations why?
" with an open-ended answer box. Framing the question in this way might create a bias where participants will favour one option over another or where there could be a perceived risk that, because of the language used to frame the question, answering partially or no could result in funding being withdrawn, thus prompting a false positive answer. In either case, this can lead to misinterpretation of data collected and overoptimistically reporting impact of the projects.
Over Hypothetical Questions
It might be easier to get more precise answers for some types of survey question than others. For example, by asking the question: "How old are you?" we are expecting that participants should not have any major difficulties in providing an answer, because it is a fairly common question and people are usually well-aware of their age. This type of question is usually accurately reported, similarly to other factual or demographic questions. However, asking a question that is more abstract, less familiar or more hypothetical might well require additional effort from respondents. Frequently survey designers or administers want their respondents to answer questions that require estimates or guesses. For example: "Please, describe the scenario of potential deployment for the exploitable results you assume by 2030? Please indicate expected market size and market share" (Q10). Sometimes to provide an answer for such questions might be especially difficult, if not impossible. In this example above, the projects they are reporting might not have a business or market plan as far as the year 2030 or they may not have conducted such an analysis yet. To avoid this tendency, survey designers should provide more concrete and less hypothetical questions such as asking for the next 5 or 10 years. If asking about estimates, survey designers should also capture any associated uncertainty by asking about the confidence level respondents have in their responses. This will indicate the levels of uncertainty for each of those responses. The higher the uncertainty, the stronger the disclaimer when interpreting the reported information. This issue can be resolved by asking participants to provide their confidence judgments to capture the uncertainty of their estimates about the specific concept [56] .
There is a danger here that this type of question can be easily influenced by the visual layout, the options offered, the wording of the questions or by reference points. Reference points can be used as a starting point to make judgments about different situations [57] . For example, providing a single or multiple reference points can serve as a simple guide and help participants to provide more accurate [58, 59] . In addition, choosing an appropriate reference range, using definitions and examples, can also help respondents to provide more meaningful responses [60] .
Inadequate Alternatives and Formats
There are two broad types of question format: open-ended and closed-ended questions. The open-ended question format provides a blank space or box where participants write their answers in their own words while the closed-ended question format provides participants with a list of created options from which they must select an answer to the question.
The open-ended question format enables participants freely to answer the question and it is preferred when the goal of the question is to receive detailed information about the topic. The most common type of open-ended question is the descriptive question, where participants provide in-depth information on the topic of the question. For example, "Would you have further communication materials that can help us to better understand the impacts of the project (please, provide a link)?" (Q5). The survey design literature suggests that by providing extra motivation to respond such as "Your answer to this question is very important for understating this issue" influences response length by between 5 and 15 words, increases the response rate from 12 to 20 percentage points and expands the time participants spend on providing the answer [40] .
Another question type that was prevalent in the 2017 SPIRE questionnaire was the open-ended question for numerical responses such as frequency, amounts, percentages and other numerical values.
The purpose of such a question format is to ask participants to enter a single number or amount into the answering box. For example, "Please, indicate markets concerned by the functions of the exploitable results described in Table 7 . Indicate current market size (in EUR million) in the EU ________ and outside the EU _______" (Q9). The recommendation with numerical responses is always to ask for specific units of measurement to avoid nonsense responses. Also, for both descriptive and numerical types, the answer spaces should be appropriately sized for the response because previous research has shown that if the boxes are too large participants are more likely to enter extra information [61] . This might be problematic if the question format is open-ended in a large table that requires multiple numerical responses. The overall disadvantage of open-ended questions it that participants might get discouraged with this type of format and skip a question and if they do respond it might be more complex to analyse their responses.
The closed-ended question format is usually used when the survey designer has created a set of answer choices for participants. The choices can be presented on nominal (participants are asked to select a set of choices with no natural order implied) or ordinal (participants are provided with a set of choices with an order and they have to decide where their response fits in the given ranking) scales. Having an overview of different question formats can help survey designers craft an effective question that truly captures what is intended. For example, "Which sectors of the process industry are involved in the project?" (Q2) was presented as an open-ended question. However, changing the format of this question from an open-ended to closed-ended question would have saved time and effort for the respondents. In addition to being subject to error, the coding of open-ended responses can also be very time consuming, especially when surveys have many respondents [47] . In this case developing a list of answer categories that includes all reasonable possible answers would be appropriate (such as cement, ceramics and others). What is important when developing a list of answer categories is that they are mutually exclusive and (assuming an 'other' category) collectively exhaustive. For example, "Will the project lead to launching any of the following into the market? (i) New product (good, technology, service); (ii) new process; (iii) new method" (Q6). Participants struggled to provide a clear answer since in some cases they could not differentiate between the options (quote from the interviews: "If product is a technology, then it is also, a process. There should be more explanations of this concept . . . "). Also, answer categories in this case did not provide additional clarification or guidance about how they should be interpreted. Failing to choose the appropriate answer categories can lead to potential biasing responses. For example, it might lead to participants choosing one option more (or less) frequently [60] .
In the questionnaire we analysed in our study there were a few combinations with partially-closed question formats such as: "Do you foresee any policy barriers for the deployment of the project's exploitable results in the involved SPIRE sectors and in other industrial sectors? Yes/No. If yes, please specify: __________" (Q18). This format can be useful. It represents a hybrid open-end/closed-ended question format allowing participants who do not fit into the provided response category to add another one. Alternatively, if a particular set of choices is important for survey designers, then it is possible to allow an option to add more content. In online surveys, a survey flow with these types of follow-up question where a second question depends on the answer to the first is much easier to implement.
A potential issue with this type of wording is that the survey designer is assuming that the respondent will definitely know the answer. However, the results from our think-aloud interviews showed that not all participants were familiar with every question and did not always know the answer. With just two alternatives, yes and no, when analysing the results, it might be interpreted as there being no real policy barriers but the reality might be that participants were simply unsure what to answer or did not know the answer. Adding an: "I don't know" option might serve to supply data that can be more reliably interpreted.
Apart from choosing words and forming clear questions, visual design and layout of the questions in a survey influence participants as well. Survey designers need to take into account all the elements of an effective questionnaire. There are three key guidelines that should be applied when it comes to visual presentation of survey questions: (i) make sure that the words and visual elements that make up the question send consistent messages [62] ; (ii) use visual aspects of presentation to emphasise questions that are important; (iii) organise each question and additional instructions in a way that reduces the need to reread the question to increase overall comprehension.
Questions Not Tailored to the Stage of the Project
When thinking how to formulate questions for a questionnaire, there are three golden rules to follow [40] . First, choose the first question carefully. The rule of thumb is to pick a question that should apply to everyone and is easy to comprehend and answer. Secondly, place at the beginning the questions that are the most important for the survey designers or administrators. Thirdly, group questions that are related by topic because switching between topics might confuse respondents. In the 2017 SPIRE questionnaire, four parts based on impacts such as environmental, business, socio-economic impact and project identification were used, plus a Success Stories part. This meant that all the questions with similar topics were grouped together, making it easier for respondents to follow.
Another important decision when designing an effective questionnaire is how many questions to present on each screen or page. On the one hand, presenting all the questions on the same page can give respondents an overview of an entire questionnaire so they can make more informed decisions about whether and how to complete the survey [63] . However, this format has certain drawbacks. It can increase the chances that, while scrolling down, respondents might miss a question. It might discourage respondents to commit and complete the entire survey, especially if it is a longer questionnaire. Also, it limits the use of different interactive features of web surveys, such as asking follow-up questions based on previous answers. On the other hand, presenting each of the question/s on its own page allows participants to focus on one question at time. In contrast to presenting all at once, different online survey features can be implemented. If survey designers want to keep participants informed about the survey length, they can insert a progress indicator that can show the percentage of completeness at any given stage. The disadvantages of such a design are that it often takes longer to complete, it requires additional clicks and it can be problematic if participants need to remember what they have answered on previous questions, which was the case with the main table in the 2017 SPIRE questionnaire [64] .
If policy-makers want to design a user-friendly questionnaire, they should avoid making responses to questions compulsory unless necessary. In some cases, requesting an answer to one or more questions can be crucial to the goal of the survey and can save time and expense. However, for most questionnaires, explicitly requesting an answer for each of the questions can have a harmful effect on respondents' motivation, quality of responses and the likelihood that participants will complete the full survey [65] . This was reported from the project coordinators in our study, that when they were forced to provide an answer to a question where they did not know what to write, they would often provide nonsense answers such as 0.9999 or simply write not applicable. In addition, the majority of institutional review boards or ethical committees would strongly recommend that participants should be allowed to skip questions they prefer not to answer [66] .
If policy-makers decide to require responses for all questions, they should provide a "not applicable" option for the respondents. One of the biggest issues with the 2017 SPIRE questionnaire was that it was not customized and tailored to the stage of the project. For example, "Please provide one feature (a success story) to promote your project? Please indicate the feature shortly (2-3 lines) and suggest a person to contact for further information (if needed)" (Q4). Success stories were requested to be reported in the questionnaire even when a project was in its initial phase, thus respondents were not necessarily able to provide an example of a success story.
The survey design literature suggests that shorter and respondent-friendly questionnaires can improve response rates [67, 68] . Thus, excluding questions that are not applicable to the stage of the project and designing questionnaires to minimize the burden can improve the way that respondents provide their answers. In addition, if there is more than one questionnaire for respondents to respond to over the years of a project, it is best to try to make sure that they all follow the same design principles and that the repeating questions are asked in a similar or identical way [69] and/or are tentatively pre-populated. Furthermore, if the survey is being conducted on an annual basis and will be used to compare the results in some way, the general recommendation is to avoid or only to apply minimal, changes to the survey. However, if it is determined that a specific question might be problematic for various methodological reasons such as validity of the question, that question should be re-worded in a careful manner to accurately address the identified issue.
Lack of Additional Guidance
It is valuable to create interesting and informative welcome and closing screens that will appeal to the participants. These screens are exceptionally important because it is the first thing that participants will be exposed to. It is also important for setting the right tone by providing a description of the survey and instructions for how to proceed. In addition, develop a screen format that emphasises the respondents rather than the survey designer or administrator. This is particularly important when it is an experienced person who is gathering and reporting those metrics and receiving the questionnaire. If a project coordinator does not understand specific language in a question, it is possible to help them by providing additional explanations and definitions. In other words, we would recommend creating a document with guidelines that contains additional explanations and instructions for specific questions to avoid misinterpretation.
Sharing in advance information about the questionnaire with the participants including how the results will be used to benefit them and others can increase participation rates [69] . For example, sending information leaflets or other communication materials that provide insights into the importance of the survey and why the survey is being conducted might positively encourage people to respond.
Furthermore, questionnaires that explicitly ask for respondents' advice and feedback, such as including the phrase "it would really help us out," showing that their input is important for overall project evaluation increases response rates by 19%, according to Mowen and Cialdini [70] . In addition, phrases of verbal appreciation such as "we appreciate your help" increase the likelihood of people responding to the questionnaires [71] . Reporting SPIRE success stories helps to publicise information from projects so instead of just saying "it would really help us out," we could give the message that "this will allow us to help you."
Ensuring that respondents are motivated to respond to each of the questions in a meaningful way should always be a major concern of every survey designer or administrator. Especially if the results of the survey will be used to write a report that will be shared with the public this is important, because without proper motivation or incentive, participants may ignore the instructions, skip the questions, provide incomplete answers or fail to complete the survey in total. Another cost-effective suggestion to inform respondents is to organise webinars or create online videos about how to approach and complete the questionnaire. This can allow some misinterpretations to be resolved on the spot (in the case of online web events).
Conclusions and Recommendations
To improve impact reporting tools that serve industry on a day-to-day basis requires a pragmatic design that will help project coordinators or any person in charge of those activities to make better and more informed decisions about their sustainability practices. The question of whether to report sustainability metrics is no longer an issue [13] but rather what and how should they be reported to accurately demonstrate the impact [15, 16] .
We have conducted think aloud interviews exploiting the mental models approach to communications design [34] in which project coordinators in the SPIRE network read through the questionnaire materials, thought out loud while providing answers for the questions and gave comprehensive feedback about their experience. Our findings suggest that participants who completed the SPIRE questionnaire took it seriously and tried to share as much information as they had available about the project. However, misunderstandings were reported across the questionnaire, related to its design. Specifically, the results show that factors such as ambiguous terminology, two-in-one questions, the stage of the project, over-hypothetical estimates and inexperience of the project coordinator can negatively influence the data collection process and jeopardise the overall validity of the findings. All these identified issues can potentially jeopardise the accuracy of the data, validity of the questionnaire and monitoring efforts of the project. Six key guidelines have been formulated as a result of the think-aloud interview transcripts analysis (see Table 2 below).
Firstly, having a professionally formalised questionnaire is an effective way to establish credibility with respondents. However, there is a danger to be guarded against, that this can lead to use of complex and technical words and phrases that they might struggle with. Secondly, think about the survey question set as a whole to ensure they are coherent, consistent and relevant to all respondents (or, when not, that it is clear how to respond). Avoid two-in-one questions or wording that may implicitly bias the response. Thirdly, asking questions that are more abstract, less familiar or more hypothetical can make the respondent's task unnecessarily hard. It is recommended to ask more concrete questions, such as asking for shorter future time predictions and also, in appropriate situations, to ask respondents to provide their confidence judgments to capture the uncertainty of their estimates about specific concepts.
Fourthly, survey designers should choose question format and visual design carefully, bearing in mind the type of information they are hoping to receive-be clear about units of measurement; think carefully about the choice between open, closed and partially closed questions. Fifthly, think about the order and grouping in which questions are presented and the logic from the respondent's viewpoint. Where projects may be at very different stages of completion, make sure that all questions remain meaningful independent of project stage or that it is clear how to respond when a question is not appropriate to the stage of the project concerned. Finally, create a document or other guidelines that contain additional explanations and instructions for specific questions to avoid misinterpretation. Think also about what might engage respondents and motivate them to contribute fully and thoughtfully.
As with all questionnaires, pre-testing is one of the key elements for delivering an effective survey design. Many survey designers and administrators fail to pre-test their questionnaires or ask colleagues who are experts in this domain or have been involved in creating the survey. The recommendation here is to ask at least 3 to 5 people who are not experts in the topic or were engaged in designing in the questionnaire. If there is additional time and resources, the next step in survey design would be to conduct 15 to 20 think-aloud interviews of the complete questionnaire in order to identify wording, question order, visual design and navigation related difficulties [72] . This type of interview is the best method to test questions and questionnaires. Analysis using this approach was of the basis for evaluating the questionnaire about sustainability analysed in this paper.
Developing survey protocols to make sure the process of evaluation is systematic is recommended. In situations where the results will directly inform specific governments, organisational policy or a programme, it is advised that an experimental evaluation of questionnaire components is conducted. Experimental methods, in addition to qualitative evidence from the interviews, will provide quantitative estimates of the effects of proposed changes in questionnaires on much larger samples. The mental model approach represents the most powerful basis for evaluation of survey questions and questionnaires. If there is enough time and resources, the survey administrator should conduct a small pilot study with a sample of the population in order to evaluate the survey. The aim of such a study is to determine whether the proposed survey and procedures are appropriate for the final survey implementation. Pilot studies can give a good insight on how the study conducting a questionnaire will look like and if initial collected data make sense.
A common tendency for survey designers is to overestimate the vocabulary of respondents as well as their level of knowledge. The best way to overcome this issue is to pilot test its questions with members of the population of interest to identify potential problems. Also, it can be useful in large-scale projects to randomise the order of response options within a question or questions to avoid order effects due to memory or cognitive limitations. In surveys that require a longer time to fill out, participants may become more confused as they try to provide an answer and have more information to keep track of.
In addition to testing questions and survey design, there are additional steps to consider in the long run. Building trust that responses provided will inform future initiatives and enable the organisation to deliver better programmes and outcomes is important for the respondents providing the answers; they may engage again with the initiative concerned in the future if they had a positive relationship. Further, ensuring security of information, that the data collected in this questionnaire will be highly safeguarded is another key driver of trust and continuing engagement.
It is the argument of this paper that future impact reporting should follow these recommendations to improve existing questionnaires and when developing new ones However, these suggestions go beyond just impact reporting in process industries and can be applicable to other types of industry that have similar reporting practices such as transportation or agriculture. Having well-designed questionnaires that accurately portray the impact of a project is important both at the project level and for all sustainability-related decisions. If sustainability targets are not being reached or their monitoring is not calibrated well enough, we might well fail to invest and ensure that real-world impact is achieved. If we do not design user-friendly interfaces, it might be that the person responsible for reporting such data would get frustrated and demotivated and fail to report data required for valid evaluation of a project. Also, in order to ensure that impact reporting is accurate and unbiased, reporting on the impact of sustainable actions should be related to the external impacts and stakeholder interpretation and not only with project managers. Combining these elements of careful consideration with what metrics are included in any questionnaire together with informed and thoughtful decisions about how the metrics are collected and recorded is crucial to successful impact reporting. 
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